Objective: To analyse routinely collected data from a hospital database of drug health consultation-liaison (CL) assessments. We aimed to investigate changes in psychostimulant-related health service demand in an inner-city hospital to inform the development of locally appropriate models of care.
• We found a two-to three-fold increase in psychostimulant health-related problems assessed by the drug health hospital consultation-liaison service, suggesting the health-related harms of these drugs has increased locally, which is consistent with state, national and global utilisation data • A significant increase in psychostimulantrelated consultations and admissions was observed in medical units and the emergency department • Overall, mental health units experience higher rates of psychostimulant-related events than other ward types • There is a need to improve public health initiatives that aim to address psychostimulant use
Introduction
In Australia 1 and worldwide 2 , it has been claimed that methamphetamine use and its harmful 3, 4 consequences may have reached 'epidemic' levels. 5 The United Nations Office on Drugs and Crime (UNODC) estimated that more than 73 million people, or 1.58% of the global population, were using psychostimulants in 2014. 6 The main drugs defined as psychostimulants are cocaine, amphetamine-type stimulants and 3,4-methylenedioxymethamphetamine (ecstasy). As described in UNODC's World drug report 2016 6 , Oceania had the highest global prevalence of psychostimulant use. In 2014, it was estimated that 1.5% of the Oceania population used cocaine, 1.9% used amphetamine-type drugs and 2.4% used ecstasy.
6
According to the National Drug Strategy Household Survey detailed report 2013 7 , 8.1% of survey respondents (which extrapolates to 1.5 million Australians) had used cocaine in their lifetime, and 2.1% (400 000) had consumed it in the previous 12 months. However, there was no increase in the prevalence of use compared with the 2010 survey. In the 2013 report, ecstasy was the second most consumed illicit drug in a person's lifetime in Australia. The estimated population prevalence of amphetamine-type stimulants in Australia has remained stable over the past few years: in 2013, 7.0% of people reported using these drugs at least once in their life, and 2.1% reported use in the past 12 months in 2010 and 2013. 7 Although there had been a decrease in the use of lower purity forms of the drug (such as powder), from 51% in 2010 to 29% in 2013, it is concerning that the use of more pure forms (such as crystalline methamphetamines or 'ice') had increased from 12.4% in 2010 to 25.3% in 2013. Also, in addition to the massive rise in the number of ice seizures at Australian borders (more than 5 tonnes were seized between 2010 and 2015), the median purity of methamphetamines increased from 17% in 2010-11 to 62% in 2013-14. 8 The rapid growth in the quantity and purity of the available methamphetamines, and the observed increase in associated harms 3 , resulted in the establishment of the National Ice Taskforce. 8 The aim of the taskforce was to develop a coordinated political response at national and state and territory levels, and to produce a set of evidence based recommendations and strategies to address methamphetamine use and its consequences.
In 2011-12, New South Wales (NSW) surveillance data shows that 1215 people aged 16 years or older presented to a public hospital emergency department (ED) because of methamphetamine use. 9 In 2015-16, the number increased significantly to 4903. 9 In 2014-15, 0.2% of all NSW hospitalisations were related to methamphetamine use.
10 From 2009 to 2016, there was an almost 10-fold increase in methamphetamine-related overdoses, drug and alcohol, or mental health presentations to EDs in NSW. 9 These data possibly reflect an increase in harms associated with amphetamine-type drugs, because of the increased purity, frequency of use and mode of administration.
To inform the development of locally based, targeted public health interventions, as recommended by the National Ice Taskforce   8 , we analysed routinely collected data to examine whether patterns in psychostimulantrelated hospital consultations and admissions at an innercity hospital were consistent with other state, national and global data. Specific aims included: 1) to examine whether there had been an increase in psychostimulantrelated consultations and hospitalisation between 2012 and 2015; 2) to analyse trends of psychostimulant-related events over the 2012-2015 period; and 3) to assess the impact of psychostimulant use on the NSW drug health consultant-liaison (CL) service.
Methods
Study design, setting, participants and data Data were obtained from the drug health CL service 11 in a large metropolitan teaching hospital where more than 1000 patients are treated each day. We conducted a retrospective analysis of routinely collected inpatient data, which included all patients assessed from January 2012 to December 2015. Each consultation was defined as an encounter between a patient and the drug health CL team (nursing or medical staff). Patients could have multiple consultations in one admission. The extracted data were de-identified except for medical record number (MRN), which was required to analyse hospital presentation rates, frequency of assessments per patient and control for possible subject effects in the trend analysis.
Variables and statistical methods
Each consultation or admission was coded according to the primary drug that resulted in the request for an assessment by the drug health CL team. Only one drug type could be nominated in the dataset per encounter. The primary drug variable was defined by the clinician's evaluation and later recoded in this study in the same grouping classification used by the Diagnostic and statistical manual of mental disorders, 5th edition. 12 The psychostimulant-related category included consultations relating to cocaine, ecstasy, amphetamine-type stimulants and other nonclassified stimulants, although the proportion of each could not be determined. Opioidrelated presentations were selected as a comparison group and included heroin, methadone, codeine and other opioids. Wards were reclassified to three different subgroups: mental health units (e.g. high-dependency unit, short-stay unit, adult inpatient unit), medical units (e.g. orthopaedics, cardiology, maternity) and the ED. Key demographic variables were age and gender.
Data were analysed using SPSS for Windows (Armonk, NY: IBM Corp, Version 22.0). For the primary analysis, we examined whether the proportion of psychostimulant-and opioid-related consultations and admissions changed between 2012 and 2015. Student t-tests were conducted to assess changes in age, and chi-square tests used to assess changes in gender and ward.
We used generalised linear models with generalised estimating equations to analyse time trends, and adjusted for repeated observations. The MRN was considered to be the repeated variable in this binary logistic model, where drug ('opioids' and 'psychostimulants') was the dependent variable (present or absent). For consultations, the predictor factors were gender and ward, and time was a covariate. For admissions, the ward variable was not useful because most patients had been in more than one ward during their hospitalisation, although the same tests using gender and time were performed as above.
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Results

Primary analysis
Between 2012 and 2015, the drug health CL service collected information on 8800 consultations and 4405 hospital admissions from inpatient assessments conducted throughout the hospital. Alcohol was responsible for the highest number of CL assessments, with 4604 (52.3%) consultations and 2325 (52.8%) admissions. Opioids accounted for the second highest number of consultations (n = 1914, 21.8%) and admissions (n = 864, 19.6%). Psychostimulants were the third most common drug, accounting for 684 (7.8%) consultations and 372 (8.4%) admissions. Most patients had only one admission to the hospital for opioid-related presentation (in 78.3% of cases) and/or one admission for psychostimulants (in 88.4% of cases) during the study period.
Consultation and admission data analyses are described in Tables 1 and 2 . Overall, 58% of drug health evaluations occurred in medical units, 13.5% in mental health units and 24.0% in the ED. A total of 4.5% of consultations were missing a ward classification, which did not significantly affect the results. Chi-square tests comparing mental health units, medical units and the ED for each drug subgroup were performed for consultation data of 2012 compared with 2015 (Table 1) . Analysing all ward types conjointly did not reveal a significant change for opioids over time (p = 0.232) but did reveal a significant effect for psychostimulants (p < 0.0001). In 2012, out of 2193 hospital drug health evaluations, there were 180 assessments in mental health units; in 2015, there were 2309 assessments across the hospital, with 682 conducted in mental health units. 
Discussion
Our findings indicate that the growing impact of psychostimulant use on public hospital services can be observed locally. Psychostimulant-related consultations and admissions increased significantly from 2012 to 2015. In addition, the significant changes in ward characteristics, especially in the ED and medical units, demonstrate the impact of psychostimulants on specific health services. A three-fold increase in consultations in such a short period of time suggests the need for urgent interventions. These findings are consistent with previous results showing the contribution to the burden of disease and harm associated with psychostimulants. 2, 3, 10 In Australia in 2013-14, Degenhardt 13 estimated that 2.09% of people aged 15-54 were regular users of methamphetamines, and 1.24% were dependent users.
Hospital-based CL services are beneficial to the health system. They prevent poorer outcomes in emergency admissions, reduce the average length of stay and re-presentation rates at EDs, and decrease overall admission rates over time.
14 Additionally, the high rates of single consultations for psychostimulant users per admission suggest a limited timeframe for intervention in which efficient engagement techniques are required.
The increase in psychostimulant consultations may also indicate that referral teams have been able to screen and consider a drug health assessment as an important feature for the patient's recovery. Liaison activities are critical to improving and developing training for health staff across the hospital. Research using routinely collected data has several limitations. 15 Firstly, the information was collected and developed with a clinical purpose, not to answer a specific research question. Although it could represent a reduction in attrition and expectation bias, it also increases the risk of misclassification and missing information. In addition, data were restricted to drug health CL assessments, so generalisability is restricted and the results do not include all psychostimulant events in the hospital. An uncertain proportion of patients requiring psychostimulant-related assessment were not assessed by drug health CL services, either because they were rapidly discharged or because the local treating team did not request a CL evaluation. Also, the classification relied on the 'drug category' variable, which does not include secondary drugs and therefore underestimates the number of patients using psychostimulants. Finally, the classification of psychostimulants does not directly indicate that methamphetamines have been responsible for the increase in patient presentations but, in accordance with current knowledge, it is likely that methamphetamine use is the cause of this time trend change.
Conclusion
Our research shows the increased impact of psychostimulant use on consultations, and that opioid consultations have remained stable over time. The study suggests that there is an urgent need to design and improve services for patients who use psychostimulants.
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